Strand invasion by oligonucleotide--nuclease conjugates.
Conjugates consisting of staphylococcal nuclease crosslinked to oligonucleotides hybridize to supercoiled duplex DNA by Watson--Crick base-pairing. Here we describe this strand invasion. Affinity cleavage by these conjugates provides a probe for the local topology of the DNA duplex and is most efficient at a target DNA sequence known to form a cruciform. Additional supercoiling of the substrate DNA increases selective cleavage at other sequences. Hybridization of the conjugate to duplex DNA is temperature dependent and is stable over time. Affinity cleavage is not substantially inhibited by a 200-fold excess of the analogous unmodified oligonucleotide, demonstrating that hybridization of the unmodified oligonucleotide must be less favored and that the nuclease is involved in substrate binding. Surprisingly, affinity cleavage is also not effectively inhibited by complementary oligonucleotides unless they contain an extended 5'-sequence capable of separate interactions with the nuclease domain of the conjugate. These results suggest that the oligonucleotide-nuclease conjugate prefers to hybridize to target sequences which will allow interactions with both the oligonucleotide and the nuclease domains. Affinity cleavage by oligonucleotide-nuclease conjugates provides general insights for the design of oligonucleotides and their conjugates for strand invasion and affords a convenient competition assay for their hybridization.